AD-A148 993  CHARACTERIZATION OF NOVEL BINDGERS BRASED ON ENEkGETib
THERMOPLASTIC ELASTOMERS(U> LEHIGH UNIV BETHLEHEM PR

COXE LAB L H SPERLING 38 SEP 84 N88014-82-KE3858
11/9

UNCLASSIFIED

i/4

NL




Ty

X
|
s

Al N e T WL W R TR

P S A A R A I Al Tl Pagll gt N il Bl Ml MR T " n-uT

.

§

[

Tl

e
L5

| 3
)
[

o

]
N
N

FFFEEER

EEEE

-
E
s

5 |l
O
{_‘ rr
=
ll=

N

B

 e——
 —
——
| —
—

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-A

b, o, @ - - . - . « v =g P

LI - P T e L B I R S .

P...; .".. . - - ST :'.. . '_._' e v ___- S O . g
. . . . . et e K

e tal e ot AR FEPRI I LIS IS SUL N SR PP, - =




Cle Bl Tl Tt N ] ) Chl 2N C) LI S =i My LIV AR I he - A TS N ~ WL Wl e W W W Ty Ty DA R O Ry ) G 2 Thit W 4 |

END OF FISCAL YEAR REPORT

OCTOBER 1, 1983 - SEPTEMBER 30, 1984 !

N00014-82-K~0050

P
e A A

CHARACTERIZATION OF NOVEL BINDERS BASED ON

AD-A148 993

ENERGETIC TLERMOPLASTIC ELASTOMERS

L. H. Sperling

Polymer Science and Engineering Progfam
Department of Chemical FEngineering
Materials ResearchCenter #32 '/
Lehigh University

Bethlehem, PA 18015

TTTTIY AR an 20 geu .,
*” 'F;..'.L.‘lrr. . e

L
1
kot 4B 4

il

-
o

AN ™Y 28

N
EEE Y

b Q.

< [

; S

| (W

3 =

: |

B

y [ DISTRIBUTION STATEMENT A“

Approved for. public releass;

Distribution Unlimited 84 12 10 115

......

- S
......




» sl
PR

U e ame s sl
o« 214

N Raaces

.
Y

DN
-

v e

PR

L e

DT 20U

Unclassified/Unlimited
SECURIT:" CLASSIFICATION OF THIS PAGE

ME AR A ME A IO i G i A i * g A = o = et s i

REPORT DOCUMENTATION PAGE

1a3. REPORT SECURITY CLASSIFICATION

1b. RESTRICTIVE MARKINGS

23. SECURITY CLASSIFICATION AUTHORITY

3. DISTRIBUTION/AVAILA ‘ ILD’IQQRWN STATEMENT A

2. OECLASSIFICATION/DOWNGRADING SCHEDULE

Approved for public release;

Unlimited Distribution Unlimited

4, PERFORAMING ORGANIZATION REPORT NUMBER(S)
? N00014-82~K-~0050-1984A

5. MONITORING ORGANIZATION REPORT NUMBER(S)

b. OFFICE SYMBOL
(If applicable)

6a. NAME OF PERFORMING ORGANIZATION
L. H. Sperling
Lehigh University

7a. NAME OF MONITORING ORGANIZATION

6¢c. AODRESS (City. State ond ZIP Coda).
Coxe Laboratory, #32
Bethlehem, PA 18015 - .

7b. ADDRESS (City, State and ZIP Code)

8b. OFFICE SYMBOL
(1f applicable)

B8a. NAME OF FUNDING/SPONSORING
ORGANIZATION .

Office of Naval Research

9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER

N00014-82-K-0050

8c. ADDRESS (City, State and ZIP Code)

310. SOURCE OF FUNDING NOS.

Dr. Richard S. Miller
800 North Quincy Street
Arlington, VA 22217

11. TITLE (Include Security Clossification) Characterization of
Novel Binders Based on Energetic Thermoplastic

PROGRAM PROJECT
ELEMENT NO. NO.

TASK
NO.

WORK UNIT
NO.

12. PERSONAL AUTHOA(S) Elastonmers
Sperling, L. H. -

13a. TYPE OF REPORT
End of Fiscal Year

13b. TIME COVERED

13. DATE OF REPORT (Yr., Mo., Day) 15. PAGE COUNT

rrom 10/1/83 ro 9/30/84

10-26-84 5

16. SUPPLEMENTARY NOTATION

17.

COSATI CODES

18. SUBJECT TERMS (Continue on reverse if necessary and identify by block number)

FIELD

GROUP

sSusB. GR.

Binders, LOVA, Energetic Thermoplastic Elastomers, PolyBEMO,
Block copolymers, polyethers

Iblock copolymers basaed on novel polyethers.

19. ABSTRACT (Continue on reverse if necessary and identify by block number)
Heginning in the fall of 1981, a rescarch progra
Thi
Anmunition, LOVA, program of the Office of Naval
in this program are the crystalline polyBElUO and

1.%-PolyBENO decomposes endothermally at elevate
objective of safer compositionsy

2, The use tgmperatnr(ss; of polyRBENO, polyRAMNO
-30 to +75%C;
e
3.>~The

n uvas undertaken to develop a series of

s research is part of the low Vulunerability
Research.  The priancipal polviers of interest
polyBAMO, and their thernoplastic elastomers.

3The most important findings of the past year are:

d temperatures, meeting an important LOVA

. and their block copolymerS ronge. €ren

modulus of the block copolymers is leathery to rubbery, depending on the cnmpositioy' .

20, OISTRIBUTION/AVAILABILITY OF ABSTRACT 21. ABSTRACT SECURITY CLASSIFICATION :
i)
uncLassiFieo/uNumiTeD &1 same as ner. O omicusers O .
22a. NAME OF AESPONSIDLE INDIVIDUAL 225, TELEPHONE NUMBER 22c. OFFICE SYMUOL
tInclude Area Code)
Dr. Richard 8. Miller (202) 696-4403
DD FORM 1473, 83 APR §. . e om e T ed L dihei DT Unclassificd/Unl inited
' ISNTdX 0N SR A Uit LAl ot T
3 INIANHIAOD 1Y Q30NA0UIIY oy A Oy o dy
B R A L L T R




- T B e T TR T T e T aTaTRETT T L e R I Y A G T s N A Ay (R L (I Sadi ™ R “ i oA o - ol o

ey

s

. '
i

v

) ‘.
LI

L A Jat e

N toe

Unclassified /Unlinited

SECURITY C ASSIFICATION OF THIS PAGE

" . . . w, o
4, &rOCOSSlng can be carried out in the range of 80-1107C, 3

S. PolyBEHMO and polyBAMO are highly crystalline materials. PolyBEHO exhibits more than
one crystalline form.

The major focus of the research has been to characterize the thermal and physical behavior of

these materials.._ While the work is still incomplete, major accomplishments of the past year

arg as followé;‘i;

1. Thermal degradation studies on poly[3,3-bis(ethoxy methyl) oxetane], polyBEMO. This
research utilized both differential scanning calorimetry, DSC, and mass spectrometry,
showing that C-0 bonds in both the backbone and side chains were the main source of

degradation during heating. This recaction was demonstrated to be endothermic in nature,
important in preventing detonation of the propellent by hot spall.

2. In a basic characterization study of di- and triblock copolymers based on polyBEMO, the
melting temperature, Ty, of polyBE!NO was found to be 85°C, while its glass transition
temperature was found to be about -30°C. In a triblock copolymer with a random copolymer
center block of poly(BMMO~co-THF), the modulus was found to be in the.leathery range
through the proposed application temperatures. Crystallization was found to be conmplete
after 2-5 minutes. In terms of processing temperature range and general physical proper-
ties, these materials were found to be outstanding candidates for LOVA binder materials.

3. In the most recent study, the nature of crystallinity in polyBENO and poly[3,3-bis(azido-
methyl) oxetane], polyBAMO was examined. PolyBENO was found to be the more crystalline,
while the heat of crystallization is larger for polyBAMO. Two crystalline forms werce
identified by x-ray studies for polyBEMO, while only one crystalline form was found for
polyBEMO. The thermodynamics of fusion were investigated via DSC and melting point

Recently, much interest has been expressed on the development of thermoplastic elastomers
with crystalline hard blocks, rather than glassy blocks. The main advantages of such materi-
als include the possibility of having the two blocks being miscible in the melt, with the
hard block crystallizing out on cooling. Such a system would have lowver melt viscosities
than corresponding products exhibiting phase separation in the melt. The present systems

are giving good evidence that this may be true in important materials of LOVA interest. Ve
think that the block copolymers based on polyBFMO, polyBAMO, and related material offer nuch

these materials also have melting temperatures and other propertics that are known to be
satisfactory. :
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promisc in the development of novel elastomers, adhesives, and binders. As already mentioned,
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Dr. L. H. Sperling, Principal Investigator

Dr. C. J. Murphy, Visiting Scientist

Ms. K. E. Hardenstine, M.S. Candidate, graduated October, 1984.
Mr. R. B. Jones, M.S. Candidate, graduated June, 1984,

Mr. G. V. Henderson, M.S. Candidate

O}
S5 e bt b et L s b

. y - .
« PR I
. oS,

baat)
T

P
e e T

1. |

. .
.
PR
L A A P

LRI

) ;
.

Fiadtit g
' I
N 5 R e
B S
e v e e e e

-

~ LA 0% /8 o)

N S R - -
o St R . - e .t
LV SRR L N A S e ORI
T A SANSE SN
PO NN O RS AE AR AR N -'L{:-" L. o S

a2ta




hat W v LA
s s e N BRI

, ‘1.

"

Chun Zan dan auh e o
.. .
%
R .

R

PR AP SN PR PN

\ 3
A




